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James J. Sylvester, after coming to the United States as a young man to teach at the 
University of Virginia, became a friend of Benjamin Peirce, the leading American mathema- 
tician of his generation, and Samuel Ward, the first American to earn a Ph.D. in mathemat- 
ics. Ward and Peirce were also acquainted. Sylvester and Ward had especially high hopes 
for what they might accomplish as mathematicians in the United States, but Sylvester soon 
returned to England, and Ward quickly abandoned his mathematical career. Peirce did not 
produce significant mathematical research unit near the end of his life, some thirty years 
later. 0 1991 Academic Press, Inc. 
James J. Sylvester, venu aux Stats-Unis quand il Ctait un jeune homme, pour enseigner a 
l’universite de Virginie, est devenu un ami de Benjamin Peirce, le principal mathematicien 
Americain de sa generation, et de Samuel Ward, le premier Americain a obtenir un Ph.D. de 
mathematiques. Ward et Peirce se sont connus aussi. Sylvester et Ward ont eu l’esperance 
d’un accomplissement mathematique aux Stats-Unis, mais Sylvester est retourne en Angle- 
terre, et Ward a abandon& sa cart-i&e mathematique. Peirce n’a pas produit de recherche 
mathematique significative jusqu’a pres de la fin de sa vie, environ trente ans apres. o 1991 
Academic Press, Inc. 
Nachdem James J. Sylvester in die U.S.A. als junger Lehrer gekommen war, urn an der 
University of Virginia zu lehren, wurde er ein Freund von Benjamin Peirce, dem fiihrenden 
amerikanischen Mathematiker seiner Generation, und von Samuel Ward, dem ersten Mathe- 
matiker, der einen Ph.D. in Mathematik erworben hatte. Ward und Peirce waren ebenfalls 
miteinander bekannt. Sylvester und Ward hatten besonders grolJe Hoffnungen im Hinblick 
auf das, was sie als Mathematiker in den U.S.A. erreichen konnten. Aber Sylvester kehrte 
bald nach England zurtick, und Ward beendete schnell seine mathematische Karriere. 
Peirce brachte es zu keinen bedeutenden mathematischen Forschungen bis kurz vor sein 
etwa 30 Jahre spater erreichtes Lebensende. o 1991 Academic Press, Inc. 
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America, with respect to her scientific character, has too long been but the reverberation of 
what has been done in the old world. We have hardly kept up with the progress of the pure 
mathematics there; and till lately we have had little reason to suppose that the infinitesimal 
analysis has attracted any great attention among us. But we believe a proper spirit is abroad; 
and in the energies now putting forth, we hope much and deeply for the future. 
-Samuel Ward, 1832 [I] 
* Research for this paper was partially funded by a grant from the East Stroudsburg University 
Faculty Development and Research Fund. The author is indebted to Merlyn Clarke, Joseph Cava- 
naugh, James Montgomery, Fred Misurella and an anonymous referee for many helpful suggestions. 
0315o&O/91 $3.00 
Copyright 0 1991 by Academic Press, Inc. 
All rights of reproduction in any form reserved. 
158 
HM 18 PEIRCE, SYLVESTER, AND WARD 159 
I. INTRODUCTION 
This essay is about young mathematicians in a young country. It contrasts the 
optimism of those who had mathematical ambitions in and for the United States 
with the slowness with which their hopes were realized. Several things boded well 
for mathematics in America in the 1830s and early 1840s. Perhaps foremost was 
the move of the Englishman James J. Sylvester to the United States. Sylvester 
was the first mathematician of extraordinary ability to leave Europe for a profes- 
sorship at an American university. Americans showed promise as well; of particu- 
lar significance were Benjamin Peirce [2] and Samuel Ward. Peirce eventually 
became America’s first research mathematician and Ward became the first Ameri- 
can to earn a Ph.D. in mathematics. Ward and Sylvester were particularly opti- 
mistic about what they could accomplish in the United States. But their hopes for 
their own careers, as well as for American mathematics, met with frustration and 
disappointment. Sylvester soon returned to England, but later made a contribu- 
tion to the development of American mathematics, when in 1876 he went to Johns 
Hopkins University to found the first graduate program in mathematics in the 
United States. Ward abandoned mathematics, and it was not until the end of the 
century that a significant number of Americans went to Europe for advanced 
study in this field. Peirce did not produce significant mathematical research until 
the end of his life, when he published his Linear Associative Algebra in 1870 [3]. 
II. THE ROUND HILL SCHOOL 
The Round Hill School, one of the early experiments with educational reform in 
America, was founded by the historian and statesman George Bancroft and the 
educator and librarian Joseph Cogswell. Both men had been educated in German 
universities and were members of the Harvard College faculty. They were un- 
happy with Harvard and frustrated by their inability to initiate educational re- 
forms there. In addition, they were convinced that reforms in American second- 
ary education were essential to progress in American higher education. These 
considerations led them to found the Round Hill School in Northampton, Massa- 
chusetts, in 1823 [Basset 1917, 6-101. 
The Round Hill School was strongly influenced by the progressive secondary 
schools of Europe. Its curriculum emphasized physical education and modern 
languages, both innovations in American education at that time. Its faculty was as 
large, as distinguished, and as well paid as that of any college in the country 
[Bellows 1881, 41. The school advertised, without exaggeration, that it could 
prepare a boy to attend any professional school in the country, without his going 
to college. Most of its graduates were prepared to enter college well beyond the 
freshman class. 
It was to this school that Samuel Ward, the prominent New York banker, sent 
his unwilling son, Samuel Ward Jr., at the age of nine. Despite young Ward’s lack 
of enthusiasm for his new school, he found the instruction there generally sound 
and found the mathematical instruction of Timothy Walker [4] especially agree- 
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able, so much so that he decided to be a mathematician. Bancroft found Ward 
unusually bright, but impetuous and undisciplined [Elliott 1938, 331 [5]. He there- 
fore advised that Ward, although intellectually ready for college at the age of 
thirteen [6], should stay at Round Hill for a few more years. 
Ward left the school two years later and entered Columbia College at the age of 
fifteen. But, after the Round Hill School, he did not find Columbia very challeng- 
ing. He wrote: 
The duties of the students were light, of the professors still lighter, of the president lightest of 
all. . . . I remember only having improved my Latin, added nothing to my Greek, picked up a 
pinch of chemistry and having found myself at home in mathematics-this thanks to the 
training of Timothy Walker. (Quoted in [Elliott 1938, 331) 
Ward found his instructors at Columbia competent, but had high regard for only 
one-Professor Charles Anthon, the classicist. 
The paths of Samuel Ward and Benjamin Peirce did not cross at the Round Hill 
School. Ward graduated in the spring of 1829, just before Peirce went there to 
teach. Peirce was enthusiastic about his first teaching assignment [7]: 
I feel very much interested in my duties. Many of the boys are quite bright, and there are but 
few that I despair of and these few I believe I could teach something too, were it not that Mr. 
Cogswell has put them on a course of study far above their comprehension. But as there is but 
one class, of which this can be said, I am determined to lay out my whole strength in the 
endeavor to make a set of block heads understand the fundamental abstract principles of 
arithmetic, . . . . 
Although Peirce was one of the first Americans to do important work in mathe- 
matics and astronomy, he made equally, perhaps more, important contributions to 
organizing American science and to educational reform at Harvard [Kohlstedt 
1976, 81, 164-165; Lenzen 1968, 261. In this context, Peirce’s experience with 
educational reform at the Round Hill School under Bancroft and Cogswell would 
seemingly have been an important experience in his career. Peirce, however, was 
not impressed with the Round Hill School. As the above passage points out, 
Peirce undoubtedly with justification, felt that Cogswell was far too optimistic 
about some of the pupils’ abilities. Furthermore discipline was sometimes lax and 
many of the masters, including Bancroft, were better scholars than teachers of 
young boys. Peirce complained to his father [8]: 
Our school has, since Mr. Cogswell left for Washington, fallen into a terrible state. . . . 
There are at the school several very bad boys, and we shall not be able to get along till they 
leave. Everyone is satisfied of this from their present behaviors. They play cards on the 
Sunday, drink much, and own daggers. Now when Mr. C returns he will probably only make 
a few speeches to the boys on their behavior and everything will then go on as before. If  this is 
the case, the instructors will be continually liable to insults. What aught we to do in this 
situation? I should like to have you consult Dr. B[owditch]. 
He also found Bancroft and Cogswell to be more liberal as reformers than as 
employers. Concerning the health of one of the other teachers at the school, he 
wrote [9]: 
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Poor Hillard is very sick. . . . He is afraid that he shall be compelled to leave Northamp- 
ton. He suffers a great deal from want of attention. Mr. Bancroft and Mr. Cogswell have not 
the least feeling for a sick person. They seem to think that if a man is so ill, as to be unable to 
perform his duties; that he is only endeavoring to get rid of them. It is a heartless place on this 
hill, I can tell you. 
When Peirce was not teaching young boys mathematics and fretting over their 
morals, he was courting. Among the young ladies of Northampton that he visited 
was Sarah Mills. He wrote home to his mother [lo]: 
I made a call this eve at Miss Mill’s. S. Mills does not please me so much as I expected, and 
though some call her the finest lady in N[orthampton], I do not think her. But perhaps I judge 
too hastily and in a week I may be writing filled with extravagant praises of her. Fickle 
mortals we are dear mother. 
Peirce’s prediction proved correct. He later married Sarah Mills. 
III. WARD’S STUDY IN EUROPE 
In 183 1, at the age of seventeen, Samuel Ward graduated from Columbia two 
and a half years after enrolling. He then energetically pursued a course of mathe- 
matical study [Elliott 1938,351. To further his knowledge of mathematics, he went 
to Boston for several months to study under the guidance of Nathaniel Bowditch, 
one of the leading American mathematicians of the day. While there he met 
Benjamin Peirce [ 111: 
. . . I spent two hours and a half with Mr. Peirce, who is very great in my line, which by the 
bye is the one for me. I am much encouraged. Mr. Peirce is considered by Mr. B. as the rising 
genius of the country. He is now 23 yrs of age and has not made more than 2 years progress at 
farthest ahead of me. He himself will only acknowledge 6 months. 
Neither graduate nor undergraduate specialization in mathematics was avail- 
able to Peirce and Ward. But their educations were far better than those of earlier 
American mathematicians. Even the leading mathematicians of the previous gen- 
eration, Bowditch and Robert Adrain [ 121, had been largely self-taught. Peirce and 
Ward, on the other hand, benefited not only from modest college training, but also 
from contact with Bowditch, whose influence on them was paramount. How much 
Bowditch helped Ward is unclear, but both Ward and Peirce considered Bowditch 
to be their mentor and acknowledged their debt to him. 
Ward was productive as well as studious. He wrote several articles, most of 
them related to mathematics, for the American Quarterly Review [ 131, and made 
several contributions to the Mathematical Diary. He also assisted James Ryan, 
who had succeeded Adrain as editor of the Mathematical Diary. Ward’s mathe- 
matical work in the Diary showed ingenuity and knowledge, especially for a 
person in his late teens [14]. Ward also edited an American edition of J. R. 
Young’s Algebra [Young 18321. Ward’s mathematical activity, modest as it was, 
compared favorably with that of most other American mathematicians. Peirce was 
engaged in similar activities. He was preparing a series of textbooks, and making 
contributions to the Diary and to periodicals of general interest, like the North 
American Review [ 151. 
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Early in 1832 Ryan became ill. Ryan’s poor health was followed by his financial 
ruin, and a large share of both the editorial and financial burden of the next issue 
of the Diary fell upon Ward [ 161. Fortunately, Ward’s wealthy father was willing 
to help [17]. This was the last issue of the Diary that was published. The historian 
Florian Cajori [1890, 95-961 blamed Ward for the journal’s demise. An article 
written by Ward for the last issue ridiculed Professor Anderson of Columbia 
University [Ward 1832a]. According to Cajori, this article caused ill feelings and 
controversy, which resulted in the termination of the Diary. 
The article took the form of a dialogue, which, while not mentioning Anderson 
by name, apparently gave a caricature of him. Although the dialogue was signed 
“Sigma,” two letters from Ward to Peirce definitely identified Ward as the author 
1181. Ward stated that he wrote the piece to defend Columbia’s professor of 
Greek, Charles Anthon, whom he admired. Ward wrote to Peirce: “I published 
them [the dialogue] fearlessly. My blood is up about the treatment of Mr. An- 
thon.” [19] Other than the implied mistreatment of Anthon, I know of no reason 
for Ward’s animosity toward Anderson, who was certainly a leading American 
mathematician. 
A short article [Anonymous 1832b], probably by Ward (see note 14), makes this 
situation even more puzzling. This article reviewed one of Anderson’s works, 
and the review concluded: “. . . the whole memoir is written with great ele- 
gance . . . , and . . . is indicative of talents of the highest order, combined with 
great application and deep research. ” 
Whatever the effect of Ward’s dialogue, Ryan’s financial reversal cannot be 
overlooked as an important cause of the demise of the Diary. Ward noted that 
Ryan lost some six thousand dollars almost overnight, and Ward’s dialogue noted 
that Ryan had been publishing the journal at considerable expense 1201. 
In the summer of 1832, Ward was invited to join the examining board for the 
cadets at the U.S. Military Academy at West Point, which stressed engineering 
and science more than America’s liberal arts colleges did. The prominent engi- 
neer, Major David Bates Douglass, who served as professor of mathematics and 
then engineering at West Point and later taught at New York University, was a 
friend of Samuel Ward’s father, and Douglass often visited the Ward home [Tharp 
1956, 55-561. Possibly because of Ward’s prominence as a mathematician, but 
more likely because of Douglass’ association with Ward’s father, Ward was given 
this invitation. Nevertheless, Ward so favorably impressed the West Point faculty 
that he was offered a position as assistant professor at the Academy. 
Ward’s father encouraged his son to accept the position. Ward, however, coun- 
tered that to do such a job justice, he needed to study mathematics and military 
engineering in Europe. His father agreed, and, except for a few short visits to New 
York, Ward spent the next four years in Europe [Elliott 1938, 42-431. 
Before Ward left for Europe, he and his father visited Alexander Hamilton and 
Albert Gallatain. The latter, who had recently served as the American minister to 
Paris, furnished young Ward with several letters of introduction, including one to 
his friend Francois Arago, the physicist and secretary of the French Academic des 
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Sciences. Ward wrote: “That was a passport to the savants of the universities of 
Europe, of which an aspirant might well feel proud. I valued it more highly than 
any letter of credit upon Hottinguer [a bank], which was to open for me more 
profane doors than those of the Paris observatory” (quoted in [Elliott 1938, 42- 
431). Thus backed by letters of introduction and by an almost unlimited bank 
account, young Ward set off for Europe in November 1832 at 18 years of age. 
Of his mathematical studies, Ward recalled: “I attended many lectures and was 
most satisfied with those of Cauchy and Poisson” (quoted in [Elliott 1938,511). In 
addition, he felt that he was making good progress and was immensely optimistic: 
“I am each day learning fresh truths in the elementary part of mathematics and, in 
three years, God blessing my efforts, I shall be capable of effecting an entire 
reform in American education. . . .” [21]. 
Such ambitions might not have been too unrealistic for a young man, who at 
eighteen had played a major part in the editing of his country’s only mathematical 
journal, published four articles, edited a mathematical text, received an offer of an 
attractive academic position, and enjoyed a warm reception from the leading 
scientists of Europe. The cordiality of the European scientists was undoubtedly 
due partially to the social standing of Ward’s family and the fact that relatively few 
Americans went to Europe at that time. But an equally important factor was 
Ward’s immense personal charm. Most people found him to be extraordinarily 
congenial [Elliott 1938, 611. 
Ward spent about six months in Europe before his first return trip to the United 
States. Before leaving, he discovered that Legendre’s library was for sale and 
purchased it for between 3,000 and 4,000 francs, a considerable amount in those 
days [22]. Another time Ward acquired Halley’s library; he eventually gave both 
collections to the Astor Library in New York [23]. 
Before his departure for home, Ward visited the graves of Laplace, Monge, and 
Legendre and took samples of earth from each. He presented these to his mentor, 
Bowditch who was touched by this gesture [Elliott 1938, 681. 
In 1834 Ward returned to Europe to study at Heidelberg, and, as usual, he was 
very successful socially. At this time, Ward’s tutor suggested that if Ward wrote a 
thesis, he could arrange for him to get a Ph. D. at Tubingen. As the following 
passage indicates, it was not difficult to obtain a Ph.D. in Germany at this time, 
and this condition persisted well into the 19th century [Pyenson 1983, 17-181. 
Ward wrote: 
. . . at the end of a month, I had prepared a development of one of Fourier’s most elastic 
equations, which, with the help of . . . [my tutor], I made into a thesis. It was sent to the 
University and I was shortly afterwards invited to come down and receive my degree. 
At Ttibingen we were kindly received by the faculty and I was called upon to develop some 
of the formulas. The board satisfied themselves and awarded me the degree Maxima Cum 
Laude. (quoted in [Elliott 1938, 761) 
When Ward was at Gottingen, he called upon Carl Friedrich Gauss, who re- 
ceived him kindly and showed him his experiments with telegraphy. Gauss was 
delighted to find such a good knowledge of mathematics in a young man who came 
from what he considered to be the American wilderness [Elliott 1938, 891. 
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When Ward returned to the United States, he could not give up the luxuriant life 
to which he had become accustomed, despite a fondness for mathematics and a 
distaste for business. On March 7, 1837, he wrote to a friend: 
Before all else I desire that a history of mathematics shall crown my career, and perpetuate 
the name of my father. There lies my life’s work. But first, I must be rich and so, for a few 
years, I must work (quoted in [Elliott 1938, 1551). 
Elliott, one of Ward’s biographers, suggested that Ward abandoned mathematics 
to please his father, and she might well have been privy to a family tradition 
(Elliott 1938, 1631. Other evidence, however, indicates that Ward’s father was 
consistently supportive of his son’s scientific career. His father gave financial 
backing to the Diary, he urged his son to take the position at West Point, and he 
supported Ward’s European study. It seems more likely that it was Ward’s own 
desire for earthly treasures, coupled with his mercurial character, that kept him 
from a scholar’s life. 
Ward maintained his scientific interests for some time after returning from 
Europe and wrote several scientific articles for the general public [Ward 1839, 
18401. After his father’s death, Ward lost his fortune by excessive speculation. He 
then made and lost another fortune by speculating in real estate in San Francisco 
during the gold rush. After a number of other ventures, Ward finally found that the 
role of lobbyist fit his tastes and talents well. He moved to Washington, D. C. and 
during the 1860s and 1870s was known as “King of the Lobby.” 
IV. PEIRCE’S EARLY YEARS AT HARVARD 
Peirce was twenty when he graduated from Harvard, where his senior thesis 
[24] had consisted of the solutions to all the questions in the November 1828 issue 
of the Mathematical Diary. Although the mathematical level of the Diary was not 
extraordinary, Peirce’s solving all the problems in this issue was an impressive 
accomplishment for a college senior. In particular, Peirce here demonstrated his 
familiarity with Lagrange’s mechanics. In addition to his limited mathematical 
training at Harvard, he came under the tutelage of Nathaniel Bowditch. While an 
undergraduate, Peirce checked the proof sheets to the first volume of Bowditch’s 
translation of Laplace’s M&unique cdeste. 
Peirce had been fortunate in many ways. First, he had grown up in Cambridge, 
Massachusetts, and had gone to school there. Although Harvard was not yet a 
great center of learning, Boston and the villages around it would surpass Philadel- 
phia as the leading cultural and scientific center in the country by the mid-century 
[Bruce 1987, 32-35; Morison 1965,486, 525-5281. In particular, Boston provided 
a much more exciting intellectual environment than New York City. And, after 
studying at the Round Hill School, Samuel Ward was justified in finding New 
York in general and Columbia in particular stagnant intellectually. 
Peirce was particularly fortunate to come under the tutelage of Bowditch. Prob- 
ably no other American of this time, not even Adrain, had as comprehensive a 
knowledge of European mathematics. In addition to his personal expertise, Bow- 
ditch had a mathematical library of 3,000 volumes. This was probably the best 
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library in the exact sciences in the country. Even by the late 1840s Harvard’s 
entire library, the largest in the country, had only about 60,000 volumes. Yale’s 
library, in second place, had fewer than half that number. The lack of adequate 
libraries was a serious impediment to American science throughout the 19th cen- 
tury [Bruce 1987, 38-391. 
After two years at the Round Hill School, Peirce went back to Harvard as a 
tutor. During his first year there, John Farrar, who was professor of mathematics 
at Harvard, was in Europe, and Peirce took over the duties as head of the depart- 
ment. Poor health prohibited Farrar from returning to his post, and Peirce contin- 
ued in his place. Peirce became Professor of Mathematics and Natural Philosophy 
in 1833, the same year that he married Sarah Mills. In 1842 he became the Perkins 
Professor of Mathematics and Astronomy. 
Like Ward and many other American mathematicians, Peirce began to write a 
series of textbooks. Unlike Ward, Peirce achieved his goal. Although many of his 
texts were innovative, they were too difficult for most American college students 
and never became popular [Cajori 1890, 134, 144; Anonymous 1880a, 268; Anony- 
mous 1880b, 607-6081. 
Peirce was also a principal supporter of the country’s new mathematical jour- 
nal, the Mathematical Miscellany. This journal was edited by Charles Gill, a 
Yorkshireman who had immigrated to this country. The level of the journal was 
significantly higher than that of the Mathematical Diary. Gill was grateful for 
Peirce’s contributions [25]: 
I received your solutions last night-and they were as usual very welcome. After the stuff I 
have crammed down my throat-for in my unenviable capacity of editor-I have all kinds of 
crude corruptions thrust upon me which I am obliged to wade through-bring into order, and 
“lick into shape”-you can have no idea of the absolute pleasure conveyed to me by the 
perusal of your solutions. They are like the oasis in the desert. 
But Peirce’s teaching duties and his textbook writing left him little time for 
mathematical work. He often complained in his letters of a lack of time. On one of 
these occasions he wrote to Gill [26]: 
Excuse my brevity as I am surrounded by young men waiting to get some explanations, to 
which office I devote my energies from 9 till 12 O’clock and hear my recitations in the 
afternoon from one till my dinner hour at 3 i/2 O’clock, by which time I am usually exhausted. 
Peirce’s teaching, like his textbooks, was not well suited for the average stu- 
dent. Peirce preferred to spend his time with mathematically talented students, 
who were scarce at Harvard at this time. In 1835 he proposed that mathematics 
beyond the freshman year be made an elective at Harvard, and by 1838 he had 
convinced the college to adopt his plan. This allowed Peirce to teach more ad- 
vanced mathematics than was being taught elsewhere in the United States to a 
small number of students. 
When Gill ceased editing the Mathematical Miscellany, Peirce and Joseph 
Lovering, Hollis Professor of Natural Science at Harvard, assumed the editorship 
and attempted to continue the journal under a new name, the Cambridge Miscel- 
166 EDWARD HOGAN HM 18 
zany. But only four quarterly issues were published. During the late 1830s and 
early 1840% Pence was also instrumental in attracting funds for the new Harvard 
observatory. 
In the spring of 1842, Peirce became acquainted with Alexander Dallas Bathe, 
who was soon to become superintendent of the United States Coast Survey. 
Bathe built the then modest Coast Survey into the largest employer of physical 
scientists in the country. Peirce’s association with Bathe led to his involvement in 
the Lazzaroni, a group of men who fought to form American science into an 
organized professional body. Along with Peirce and Bathe, the Swiss born natu- 
ralist Louis Agassiz and the physicist Joseph Henry comprised the core of the 
Lazzaroni [Bruce 1987, 16; Miller et al. 19721. During the period when this group 
was most influential, from the late 1840s to the early 1860s these men made no 
fundamental contributions to scientific knowledge, but expended their efforts “or- 
ganizing, raising support for, and guiding” American scientific institutions [Bruce 
1987, 2171. The efforts of these men played an important part in the formation of 
the American scientific community (for an alternative view see [Beach 19721). 
V. SYLVESTER IN THE UNITED STATES 
The University of Virginia exemplifies the gap between the optimistic vision of 
education and science in the new country and the reality. Thomas Jefferson, the 
university’s founder, envisioned a university free of sectarian orientation, where 
both students and faculty would pursue knowledge, unfettered by prejudices. The 
very best faculty would be secured for this institution. If qualified American 
professors could be attracted to the new institution, so much the better. If not, 
outstanding Europeans would be hired. Indeed, of Virginia’s eight original profes- 
sors, five were from Europe [Dabney 1918, 6-71. 
Perhaps the most optimistic of Jefferson’s ideas was that the students would be 
able to govern themselves. The university was not to subject its students to the 
hardening disgrace of “corporal punishments and servile humiliations.” Rather, 
the university would appeal to “their pride of character, laudable ambition, and 
moral dispositions, ” which were the “innate correctives of the indiscretions” of 
college-aged youth [Knight 1952, 1731. 
Seemingly, this would have been an ideal place for a young Jewish mathemati- 
cian of extraordinary ability to teach and do research. Sylvester had hoped that 
the social life of an educated Jew would be better in America than in England, 
where he had experienced strong anti-Semitism, including denial of a degree at 
Cambridge because of his religion. But, unfortunately, there were serious prob- 
lems at the University of Virginia long before Sylvester arrived. The students 
were frequently armed and violent. In September 1825, just six months after the 
school’s opening, masked students rioted in protest against European professors, 
assaulting several faculty members. When the entire faculty threatened to resign, 
the visitors and students assembled. Jefferson, addressing them, was reduced to 
tears. Violence continued, and from this time until well after Sylvester’s resigna- 
tion, the university witnessed the most severe violence in the history of American 
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higher education. On several occasions students assaulted professors and vandal- 
ized their homes. In 1840, the year before Sylvester joined the faculty, a professor 
was fatally shot by a student [Dabney 1981, 8-10; Feuer 1984, 173-1791. 
Despite this atmosphere, Sylvester was accepted without hesitation by the 
University’s board of visitors and was given a warm welcome by the academic 
community. But the larger community protested the appointment because of 
Sylvester’s religion and his foreign background. The Richmond newspapers 
strongly opposed the appointment as well as that of Dr. Kraitsir, a Catholic who 
joined the faculty at the same time [Yates 1937, 1951. 
Furthermore, despite the rousing welcome, problems soon developed with stu- 
dents, many of whom resented Sylvester’s opposition to slavery, his nationality, 
and his religion. Sylvester had several disputes with students, who were arrogant 
and rude when he disciplined them. In particular, two brothers felt that Sylves- 
ter’s admonitions had offended their family’s honor. They intercepted him and 
one of them hit him with a club. Sylvester defended himself with the sword cane 
that he carried. He hit one of the student’s ribs with the sword, so that the young 
man was not injured, but extremely scared. Sylvester, fearing for his life, left 
Virginia at once [Feuer 1984, 154- 1691. 
Sylvester then went to New York City to live with a brother and look for other 
employment [Yates 1937, 1991. He became friends with Samuel Ward, and, fol- 
lowing a trip to Cambridge, with Benjamin Peirce. Sylvester wrote to Peirce [27]: 
“I never remember more happy days that those I passed lately, under your roof, 
in the enjoyment of the pure pleasures which spring from the feeling of mutual 
good will and adaptation.” 
Sylvester was also eager to collaborate with Peirce on scientific work (Septem- 
ber 5, 1842 [Archibald 1936, 116-1171): 
I think we could together make out a beautiful system of mechanics much more satisfactory 
and more agreeable to common sense than any yet attempted at least so far as regards the 
deduction of laws from f;rst principles. 
I would make almost any sacrifice consistent with independence to have the advantage of a 
long course of study with you. 
Without envy or jealousy by joining our forces in a constant and faithful cooperation in 
reading and reflection we might achieve wonders. Could any situation be made for me at your 
University? My expectations as to pay would be very limited as I know that your University 
cannot (sic) afford large salaries. 
Sylvester’s high opinion of Peirce is significant. Although not yet thirty, Sylves- 
ter had been a colleague of Augustus De Morgan at what is now University 
College, London. And, in recognition of his early mathematical work, he had been 
elected a fellow of the Royal Society when only twenty-five years of age [North 
1976, 2171. 
Despite his bad experience at the University of Virginia, Sylvester desired to 
stay in the United States and tried unsuccessfully to find employment at a number 
of places, including Columbia University. While in New York, Sylvester fell in 
love with a Miss Marston [North 1976,218]. Apparently, there were problems due 
168 EDWARD HOGAN HM 18 
to religious differences and Sylvester’s affections were only partially recipro- 
cated. Hence, he was eager to remain in America long enough to win the affec- 
tions of this woman, and tried desperately to find a job in the new country. He 
wrote to Peirce [28]: 
. . . we met and the first glance like a lightning stroke of inspiration dispelled all doubts all 
ungenerous feeling and brought her back to my mind pure and noble as in the springtime of 
our acquaintance . . . we met again and yesterday I joined her alone in a short walk and 
something like an explanation took place. For the first time she evinced warmth of feeling and 
of this I am fully satisfied that she never designedly fostered expectations which she knew 
were not to be fulfilled. . . . How her regard extends I am still in doubt or whether it has ever 
transcended the bounds of friendly esteem; . . . . 
She had heard of my determination about leaving for England and were I now without good 
or tenable reasons to draw back, that announcement would appear to her in the light of a base 
to elicit from her some manifestation of feeling that would otherwise have been withheld; on 
the other hand if I leave she is lost to me forever. 
Now therefore in the name of love and friendship do if it be possible in the nature of things 
find me something with a home, (no matter how trifling, how unworthy as you might consider 
the remuneration) to keep me in the country and with you. 
. . . I care not what the employment may be if it only afford a fair pretext for delaying my 
return. 
Unfortunately, Sylvester found no employment and left for England in the 
summer of 1843 without having won the woman of his affections. Neither he nor 
Marston ever married. Peirce was probably unable to aid Sylvester, rather than 
indifferent to his plight. Their friendship ended only with Sylvester’s serving as a 
pallbearer at Peirce’s funeral. 
VI. CONCLUSION 
The hopes of Ward and others for American science did not materialize in their 
generation. American science and mathematics grew slowly during the 19th cen- 
tury. For example, the American Association for the Advancement of Science had 
only 461 members in 1848, a year after its founding. The membership fluctuated 
during the rest of the century and was still below two thousand by the century’s 
end. Furthermore, many members of this society were amateurs and dilettantes. 
The influence and prestige of other scientific bodies grew slowly. The National 
Academy of Sciences, founded in 1863, had no permanent home until the mid- 
1920s. Moreover, the National Academy had neither the prestige nor influence 
enjoyed by similar organizations in European countries [Cohen 1976, 363, 3771. 
Similarly, the dream of a great American university, which many shared with 
Jefferson, could not be realized in a single generation, as Jefferson hoped. Public 
support for education and for mathematics needed time to grow. 
One reason for the slow growth was that America was a developing country. In 
addition, once independence was achieved, the former colonies were severed from 
the scientific institutions of the United Kingdom as well as its political ones. 
Although some institutions that supported science, such as the American Philo- 
sophical Society and several colleges, survived from colonial days, the new coun- 
try needed time to build its own scientific institutions. These institutions grew 
HM 18 PEIRCE, SYLVESTER, AND WARD 169 
slowly, in part, because the United States was a democracy that was suspicious of 
aristocratic institutions and strong federal power. 
Although, for personal reasons, it is regrettable that Sylvester could not have 
stayed in the United States for his personal reasons, how much his staying would 
have aided American mathematical development is questionable. Had Sylvester 
been able to collaborate with Peirce, a symbiotic relationship might have devel- 
oped that could have stimulated mathematical research in this country. But more 
likely, Sylvester’s staying would only have retarded his own productivity. 
Peirce did important work in both astronomy and mathematics, but his efforts 
to organize American scientists into a professional body and to make reforms at 
Harvard overshadowed his actual scientific accomplishments. The development 
of an institutional base, centered in the universities, and the emergence of a 
professional scientific community were the most important developments in 
American science during the 19th century [Daniels 1968, 51; Reingold 1976, 511. 
In this light, the regrettable event is not that Sylvester went back to England, 
but that Ward abandoned his scientific career. Not only was he trained by the best 
European mathematicians, but he was also a man of social standing, wealth, and 
personal charm. Perhaps it would have made a difference if such a man had 
become a lobbyist for science. 
NOTES 
1. [Ward, 1832b, 1531; Ward identifies himself as the author in a letter to B. Peirce, February 14, 
1832, Benjamin Peirce Papers, Houghton Library, Harvard University. This collection will hereafter 
be referred to as the Peirce Papers. 
2. The number of mathematicians in the Peirce family may confuse the reader. Benjamin Peirce was 
the father of the mathematician, logician, philosopher, and geodesist Charles Saunders Peirce. James 
Mills Peirce, a professor of mathematics and an administrator at Harvard, was also his son. The 
mathematician Benjamin Osgood Peirce II was Benjamin Peirce’s second cousin once removed. 
3. Peirce privately distributed 100 lithographed copies of his work in 1870; it was later published 
posthumously [Peirce 18811. See Pycior [1979]. 
4. Timothy Walker, brother of the astronomer Sears Cook Walker, became a noted jurist. 
5. Much of the material cited in Elliott [1938], That-p [1956], and Thomas [1965] is supposed to be in 
the Ward Papers of the New York Public Library, but I have been unable to locate it there. Elliott 
119381 quotes many letters, often in their entirety, and an autobiographical memoir, that are among the 
items I have not been able to locate and are presumably lost. For this reason 1 cite Elliott [ 19381 
extensively. 
6. The average age of college students during the early 
twenty years, was somewhat younger than it is today. 
19th century, probably between sixteen and 
7. B. Peirce to his father, 29 November 1929, Peirce Papers. 
collection are quoted by permission of the Houghton Library. 
This letter and all others from this 
8. B. Peirce to his father, 21 February 1830, Peirce Papers. 
a leading American mathematician and Peirce’s mentor. 
Bowditch, who is discussed below, was 
9. Peirce to his father, 29 November 1829, Peirce Papers. On Bowditch, see note 12. 
10. Benjamin Peirce to his mother, 18 May 1830, Peirce Papers. 
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11. S. Ward to his father, 22 November 1831, Samuel Ward Papers, Rare Books and Manuscripts 
Division, The New York Public Library, Aster Lenox and Tilden Foundations. This letter is quoted 
with permission of the New York Public Library. 
12. Greene [1984, 61 describes the conditions in which the generation of Adrain and Bowditch 
worked as well as the scientific accomplishments of the period. On Bowditch see [Bowditch 1840; 
Montgomery & Monti 1983; Pickering 1846; Reingold 19701. On Adrain see [Coolidge 1926; Hogan 
1977; Struik 19701. 
13. See [Ward 1832a; 1832b; 1832~; 1832d; and 18331. Ward had the last three of these essays 
reprinted and bound; see [Ward 18341. 
14. In the last issue of the Diary, Ryan noted that Ward contributed to the previous issue, but 
Ward’s name was not attached to any of the material. Several notes were signed “Sigma,” a pseudo- 
nym used by Ward, and there were also several contributions by “A Student of Columbia College, 
N. Y.,” who was probably Ward. Ward’s contributions in the last issue included several proposed or 
solved problems; see Vol. 2, pp. 215, 230, 232, 238, 253, and 311. In addition to work under his own 
name, there were several contributions signed “Sigma.” Ward identified himself as the author of one 
of these articles (see note 18) and probably wrote the others [Anon. 1832a; 1832b; 1832~1. Sigma also 
proposed a problem on p. 311 of Vol. 2. Dickson [1919] credited Ward with several original contribu- 
tions to number theory in Young [ 18321, but Ward acknowledged this material as the work of a Michael 
Floy [Young 1832, iv]. 
15. See [Peirce 18391, e.g. For a listing of Peirce’s textbooks, see [Karpinski 19401. 
16. Ward to Peirce, 8 January 1832, Peirce Papers. 
17. Ward to Peirce, 14 February 1832, Peirce Papers. 
18. 18 March and 21 March 1832, Peirce Papers. 
19. 21 March 1832, Peirce Papers. On Anderson see [Guralnick 1973,173] and Appleton’s Cyclopae- 
dia of American Biography. 
20. Mathematical Diary 2, 302. See also Ward to Peirce, 14 February 1832, Peirce Papers. 
21. Ward to his father, 16 April 1833. Quoted in [Elliott 1938, 63-641. 
22. Ward to his father, 7 April 1833, Samuel Ward Papers, New York Public Library. 
23. There is a note stating this in the Ward Papers in the New York Public Library; see also [Elliot 
1938, 671. 
24. Peirce’s thesis is in the Harvard University Archives. 
25. Gill to Peirce, 1 August 1836, Peirce Papers. On Gill see [Hogan 1985; McClintock 19131. 
26. Peirce to Gill, 21 June 1838, Charles Gill Papers, Cornell University Library; see also Peirce to 
his father, 20 February 1830 and 1 August 1830, both in the Peirce Papers, and Peirce to Gill, 18 
January 1836, Charles Gill Papers, Cornell University Library. 
27. Sylvester to Peirce, 28 February 1843, Peirce Papers. See also [Archibald 1936, 1181. 
28. 22 May 1843, Peirce Papers. See also [Archibald 1936, 120-1221. 
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